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(54) SYSTEM HAVING MEMORY DEVICES OF THE SAME INTERFACE SYSTEM 
ABSTRACT 

A DRAM device and a SRAM device have a NAND interface system (where the 
same pins are used in common in addresses and data) so that they are directly connected to 
buses (address/data bus and control bus) of a NAND-type flash memory device connected to a 
microprocessor. According to the common interface system, the DRAM device, the SRAM 
device, the NAND-type flash memory device and a NOR-type flash memory device have the 
same interface system, and are controlled independently or individually by only one memory 
controller. 
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(54) Si °IEiHO|^ 


»^2i oisej ^ui^ ai±b 





£ ^ h S0il CO-sg, DRAM §*| S! SRAM CHOI 3S=S All AIM tfES gEHAI ffllSBI 

tH^M (OiHEJI^/CJIOIEI tfl± ^ 731 OJ W±)M 2^£IEH BE °]EilOI^ »*! (CHEfll^ S L1I 
QIE17I- 5! SOI 3S££ AhSEIfe °IE110I^ g*!)e OlEi^j- °]E^I0l^ S*!M CD 

§2, DRAM 5*|, SRAM yjE*! M2HAI DflSEI §» 3EIH kCH* Bffl.AI WISEI &x|= ggtj- S! 
EIH0|± 7W1DT; BX| *H-J2| MSa -SMgEWI ^JoHAj ^^£5 JlSaiSS) ^10iS 

Q. 

^? 

e is gen 7i a chi c[>^ ai^s aoi?^ 

E2zB BTSCHI Hfg A|^*J 721 MCW~^ g^E; 

E 3u B IfSW CUM DRAM, SRAM, kOI« SfflAI WIS El SJ E^ MEHAI DilEEP 5 UH^# £CH^ 
- E3; 

E 4^ E 2011 EAIS BE SJEHBIOI^ DRAM S SRAM°J S7I a "71 SDI^fe EK3I9E; 

E 5^ E 2Qil EAl£! BE^ MSHAI DjlSEI §«M fiDj^£ M^E; 

E 6£ E 5011 EAI3 tbES MEHAI EHISEI g{7l SOI?^ EHDI3E; 

E 7£ a sjgsj £AI01IOil AI^S =?£m SD1^~ M^E; 

E 8S E 70il EAIS SRAM BE*j MEHAI DilSEI^ M 3 UH§1 SDI^= E2; 3EIH 

E 9a LH XI E 9c= E 80il EAI£! SRAM °!E1BI0|£ BE*! MBHAI D1IHEI 3*1 2| ffl7|/=SILB/g5 £ 
71 S^gg M«?S EK3I3E10IQ. 

1, 100, 300 : Droi3S=SAIIAI 5, 6, 7, 110, 310 : DUE El 

2, 140 : DRAM 3, 150, 360 : SRAM 
4, 170, 350 : BE*! H2HAI QilSEI SXI 

160 : bLO\* MEHAI MSE1 S» 
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B S» SxISDil Sti* 2E^Ai, ^X|I3E£= 2!EiH0l± DUSEIMM 7bl^ 

AI±*]0U St> 201 Q. 

S5, gSEi SE~ D}0I3£££MAIB 7l£t> AI^^M [III OlEi J\T\2\ DflSEI SWMOI ^AJOil 

s^eih sio. one »a, nati- Ai±g°i Tag- oH^i^Ai, doiu^i *iaii± naa s« com, 

DRAM SflEr ^EH^I SB °-*Uil^ DilSEI §« (OlSh SRAM §*ia §?»Stt ITS 9IITS BJ-SSI 

DUSEI 3*|>at MEHAI DilSEI 3» S iOi^ sEHAI DUSEI SxISh ITS S«tfg BJEM WIS 

ei s-sioi gAiofl b^eih »q. Ai^y°i ws- dhhsai a^ei^ *ig?« a gsiirs ess dusei 

&XIMS HH§Sr= DilSEI (memory control ler)CHl BJoHAj ZR AilCH&Q. £71 DUSEI 

B12J Oil MO I USPNo. 5,684,9780il ' SYNChfVKW DRAM CONTROLLER WITH ACCESS CCHMAWS T/MED FOR 

OPTIMIZED USE OF DATA BUS'E}^ Ail^E^ 3EIH USP No. 5,893,136011 'MEMORY COMBDLLm FOR 

/MDEPEHDEtfTL Y SUPPORT MS SYHOMOHDUS AW ASYNCHRONOUS DRAM MBAOR1ES' E|~ *ll^£S Til AH El Di 2i 

Q. 

01 mom §- uKh iroi, dram si sram chem^ smsf mioiEi smoi ais seis ei 

Ei!0l± g*!fi xHgo-fe &SWL ^}E^ #EHAI DUSEI S»£ DiEEil^ 5«t CilOlEi EJ#^1 SM0I 
^12^ ArSEIS ojEISilOl^ ^ a BIEI>q3 °]EiIHI0l^ »±|")S HS«HI SD. £71 tfE^ 
MEHAI DUSEI SMS ££ 2Ar7h 1998^ 33 »S*I- F/ash Jtam>ri*a'W S3S LilOlEi SJOII TflXHEIOi 
a£DI, £71 DRAM 3*1 = ££ SWf 1995!dQil 8 St* Ato/yOII S@H LilOlEi ^Oil TilAHEIOi Si 
H, £71 SRAM £2 S7J?h 1995H 4U gSt!" 'WOTIHI 5h@S ED 01 El ^rCHI Til AREI01 SiCh. 

2 IS SE*K3, £EH 7I#0U Al^gjOl fiE tIEHS 5EA|E|01 2iQ. -g£H^ A|^S~ DI-OIHSi 

SAiiAi (i) (EE^ a ei s-xi, e^isi wioi^«he ee, 5a^, B), dram (2), sram § 

a (3), 3EIH yjE^ MEHAI DilSEI (4)M it^Q. Dh0|3S = SA||AJ (1)= DRAM S« (2), 

SRAM S« (3) ZIEIJ2 ^E^ MEHAI CHI SEi &x| (4)M ^ AIICH^r^l DilHEl ^IMMEiM (5,, 6, 
7)# StJtHlK ESCHIA1 8f ^ Si^OL DRAM Sxl [HIE El (5)^ CHgSr^ tH^M 

OlEEil^r a 101 DRAM §xl (2)0fl Sg^Kfl, SRAM Sx| Oil E El SMIEi (6)^ CH^oh 

^ H\±m mm o\^\± a .jbch dsn sram sa (3)on a^a. d^ws, ^e^ mbhai bus 

El &x| 3^21 DilSEi (7)^ EH m^e B^fl OiEfll^ a MD\ ^^11 tfE^ M2HAI 

naa sw (4)« sBtra-.. 

AI^HOilAl ArgEI^ DUE El &XIM ^01 A1S S HHs 9! 2!E1itilO|^ i^7l [[HSOiL ES 

Oil EA|£! Um ZTOL ^ DilSEI S« 2§HJ DUEEI gMgEl^r 01-01 3 Ail Ai (1)011 StSEICHOrt! 1 
Q. 01^ DKMaSH'SJaAl (1) (E^ a El &XL sai BilOI^^E E@j, m&Zt 

ai-013 aeioi sa, e^, naitj- 01° [msou, ai^ qi s hh^ a °"Einiioi^ ^ 

M DilSEI ^X\mm S-Ar0|3 EB?|X| (chip-sized packa^, CSP)0il M^h^trh 
a g-goj sw« g g *|. tjj^Qu g|og lh E oiE1Hi]0|^ DRAM, SRAM, h:Oi^ 1EHAI DilSEI S 

xi em ^uiy Ai^ag.sisefe 201Q. 

S WS2| Crg SRAM oiEIBilOl^ *g*\m ?>S ^E« mEHAI DilSEI §X|1 «ISor= 2101 LK 

B ^ h SBl i Arg ill £S 4= 2!^ yiE^ M2HAI DilSEI gxll All go ^ 2101 

UK 

um ^ ner &&*vy\ e ^ssi was, »sa dusei qoilf 

^l/^EH^I SB ^Ail^ DilSEI SI S; £71 ?HS °-^A1l^ DUSEI g§ ^dl£J 17IAIM Et^Q. £7 1 EH 
5>IAI= £71 SB ^1 Ail — DilSEI Si £l¥ SxIQil 27l^££ 91o|^ 7H^I El 11 71- At 01 ; £71 
m> 7H2J 5!§£ StjAII^ DilSEI S S7|SiHS ^7i 9 7fe*| g ^E^l DilSEI 

Oil g^^E^ DilSEI 7|^M# «1SSHI, £71 7H°| 21 £71 g ?IW£ ffSX-fl DUSEI21 

CHgo^ SSI ^IxlOil UHBBQ. 

01 ^AlOUOil aOiAL £71 7H°I OiEEil^ a EilOIEil iT01#0|7| Sg^ Si, S3 

as a», sai si, &7i sjchiois s, s eiouoig 5, ?i^e ehxi aouoiM s, cheeii^ eh 

xi 01 CHI 01 M S, 3EIH ^71 gJOilOlM S§ Et^D. 

s ^S2j cm m^m ysxu dusei a7is?ss ^7i a ssnis g ?i^£ ^ 

Efl DilSEI S a; £71 ■ *|flT4 BhEM DilSEI S'M ^Ul» AH 71 AIM £71 IH7IAI- £71 

mm 21 ¥ S-xlOil S7|5J£S S^Sr= ^ 7HHJ SMe ^Q. £71 ^ 7H2J SMS Ail 1 S 
MSh Ail 2 niej Sif Et^rEL £71 Ail 1 3M°J SMS ^EH^I SIS DilSEI a 27I^E^ 

4:71 a E^3|5 7hfet[ g ^El^l DilSEI Oil g^^ES DilSEI 7\^mm AilSmH, £71 ~W T 

HM^J 5!M 2|^S £71 ±EH^I ?HS °^A11^ DUSEI 21 CH§or^ 32) ?|*!0U HHgElffl, £7 1 Ail 23 ^BJ 
SMS £7! ^EH^I S@ ajAfl^ DilSEIOil ArgElAl g SfEai DUSEI 21 7ISMM AilguFDl, 
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291 M 2 H12J SI #?l ±EH^! 2jg DilEE|2| ArgEIAI S£ S2J ?|x!0il HHBBD. 

oiei& »as maa s-*im smra, dkiihsssaoai (a^, i£ 9^71 21 wioi^sie aa, q^ej 

CIHK3I±10I £H_r2J StHI W» S. 5)01 DilS^I S«ll BXI mU2| DflBBI 

1E11 0IS3KM JilOlir 4 2JD-. 

OlSh g WSOI »2 E2101I 217151-01 #Ailul flSEIDI, S2 S310il = g Vg°| HHe^*>- tfAIM 

•oi a Ai eioi aa. 

B i^Oil 013, S HHs, 3EIH ORAM, SRAM S tfE*j 1EHAI D1IEEI §£11011 QIW 5*t »3 

101 JB3BQ. DRAM 9X1 g SRAM SM& 010135 = SAO AH (microprocessor), §9" »EI 5X1 (central 
processing unit) S^ SOU SIS BES 1EHAI Oil 2 El §X|2| bH^M (MEai£/B«e! Hi^ 

91 HOi U|±)OI *|g 31EIEH uj E 2! El HI 01 ± (CHEEil^ 9! Q0|E|7t SStt 5101 S1E£ 
°JE1I910|^ &*!)• i^Q. OH El, irOif* 12HAI OilEEi SXI 2{AI yjE^ fiEHAI OiiaEI § 
Xl 21- tfi^MOil 3|g 3§Eia§ #71 tfE °]E«Oi^ »±il E*N #?l yiE^ 1BHAI 

DilSEI SXI£ SRAM §X|2r bi^# (0111 MS, OjEEfl^ tfl^, L1I0IE1 tH± S Xi] CH bH±)Oil 3 

g 29QE« SRAM QjEilOl^ »±! (OiEEfl^ S3- SOI AiS SEIB &*))• ?^Ch 12r*1E 
5, DRAM g-XL SRAM #xl, tfE*j fiEHAI Oil S El §X| HEIJQ kCHt* fifflAI DilSEI S«l = SBtt 2JE1 

niioi^ b*i§ 7hxioi, bai sm-a misBi smieioii sj«ai ^ssihs (e^, »»*»££) aioisa. 

oi Eifi)|0 j^ gKAjg ^ DilSEI §XI101I at!" 5! HHs , 3! S^T u^OI Ol^h #AOSI gSS 

Q. 

E 21 S^SrS, £ ^TS CHI M At±B2| ^^01 M^E ^EH^ EA|E|01 3Q. 0K)I3£ = 5A||A| 
(100)^ Oil E El ^jMMEi (110)1 SlJttflr. Oil EEI 3M1E1 (1 1 0)011 ^ JMEa±2JjaOIH« 

5^1 OiEEil^/DllOlEi bi^ (120)21- ^^2J XII Oi ^Hf (0111 13, " <TE > 5535 , ALE, CLE) 

1 S^h^l ^Itl XUOi bfi^ (130)71- S^SD. #71 Hi^l (120, 1 30)011 ^ DRAM §«| (140), SRAM §7:1 
(150), h:Di^ 1EHAI IB a El Sttl (160) 3 El 2 tfE^ 1EHAI Oil EEI g« (170)71- 3|g 3^£|0i a 
Q. OIE^ LH^S^^Ei 2| Oil EEI &x|7r °IEiitilOI^ ^1 7fSl ^ ^ 2iCh. ^^II^E^, 

DRAM Sfl (140), SRAM SX| (150), 3E|H bcD\m wdUM Oil EEI S« (150)^ tfES 1BHAI Oil EEI S 
XI (160)21- B^tl bH^l (120, 130)011 32 21EIE^ yjE °lE1iEilOI^ (0iEEil^2r EilOIEi7h § 

st!^ bioi a^ei^ °ieihioi^ ^)i sfeD. g ^soii mm yia eiEiaoi^ ^i xi 

Oil EEI §X|1 (140, 150, 160, 170)2J S HH^OI E 3011 EAIEI01 2iQ. 

E 3!.S^UrS, 16Mb ORAM S"X|, 8Mb SRAM §x| 3EIH 8Mb h:Oi^ 1EHAI OiiaEI §»2J 5! UH^OI 
128Mb yjE^ 1EHAI Oil EEI 48-S TS0P1 KH7IXI MEltt HliHEIOI SiQ. E^ Oil EEI SxIMOfl Sg^2! 
DilSEI 71-11 A-ilSoh^ «l 1 H1HJ 2101 DRAM §X| (140), SRAM S"Xl (150), h:Oi^ 12HAI Oil EEI 
Sxl (160) 3EIH tfE^ 1EHAI Oil EEI Sxl (170) Oil E^CK #71 M 1 31^1 SIS OiEEii^ 5! 
Oil 01 Ell ^"OrlOl^ 87HHJ St^ Si (1/00-1/07), 2?H^ 321 3^ S (VCC), 27H^J gAJ 5 

(VSS) 3EIJ3 57H^ 71s SI ^. EH^r~ Oil EEI Sxll A! E -i1Ur7| 9\tt °j0ilOIM S (^0, 8171 

SOilOl^ S ( HH ), m\ °]0i!OIM S ( w ^), OlEEil^ EHxi °]0i|0IM S (ALE), HEIH 7i°HE 3ix| 
°]0i|O|M S (CLE)l Et^Q. 

E - 3011 EA|£i bFEFSOi, irCHS 1EHAI OilSEI 3» (150) S ^E^ 1EHAI OflEEl Sxl (160)H9 3 
«l 2 311 ^S^f~ 37H2J 71^ S10| #71 M 2 312j SIS ORAM §J SRAM §xll 

(140,. 150)21 HI31 SI (N.C)lf [H^ul-E^ UH3EIDL H 121- E^ Oil EEI gxllOl Hi ^1 Oil 

£^2.3. Sg^Cr. ^, ^1101 OiEIIOI 2!(HI0lg S ( :sfc; )Ol OilEEI^xIl (140, 150) 62M S 

(N.C, non~connection2J 2fCH)0fl £lxl^a^, E|lL|/b|A| S ( ready/ hiu >') ( K/5 ^)0| OiiaEI §xll (140, 

150) ^2[2| 7^1 HK S (N.C)Oil ?|xlufE^ 3EIH ^71 »7Q S (write protect pin) ( H)OI DilSEI S 

xll (140, 150) 2|2w| ig^iRH S (N.C)OII ?lx|3FE^ HH^ElCH SIQ. 487H°J SI S 287H2] SIS Ul 

21 SI (N.C)Sf E 3011 Ai ^ 4= 2JCr. 

#71 ^nilOi OlEilOl 2J0ilO|^ S ( SE )2| JWS CH^ofe 1EH AI DilSEI SxlOII XilSEI^ ^SilOl CH Ell 

01 fl E 4f aOI*tK #^l ^7| gfXI S ( VP )2J 2r$l SOI^ UH «g 4 2tS ^71/^71 ^Xlg 

MOftra, ^#tr^ UU OilSEI &xl LH2J LH" H^gT §4871 (D|£AIS )7h EISSD. 3EII2, EilP/HIAI 

S ( R/ «)2J g©!S CH^or- 1EHAI DilSEI S»2| #EH1 UEKHCM, OH 1EHAI DilSEI § 

XI 2J ^7i E^ H7I S^-OI StSEIH 2igl UErtfQ. 

£ ^SOil [CfE Oil EEI (140, 150, 160, 170)S 2'EISIIOI^ ^ (^X-II^HS, tfE^ 1 

EH AI DilEEl &XI2J 2'EiiiilO|^ »4 >CHI CDEI- S^rE§ ggt!" S UH31 5>=Q. OIS^I, SS DilSEI 
g-Xl! (140, 150, 160, 170)S B^tl bH^l (^, CHEEil^/Sg^ bH± 3EIH XilOl bfi^)0il 2|g 3 
aS!Q. 3E1E^, Omi3S = SA1IAI (E^, 1^B^7|2J WIOI^SHE 38, Q42J PHJ-01^101 5HJ-2] 
S011 §)(H1 orU2| DilSEI ^jMlEil ^^FOl SS DilSEI Sxll (140, 150, 160, 

170)2| §*M! «|OIW « SiQh. TflC^K Sg^ S HHS1 »?| DUSOil DilSEI §xll (140, 150, 160, 
170)1 S-AH3I* HH7|AI0il =?^t\?\ ^01 §0|SH^. 

^A1 SSS Hr2h ^S SI 21E1Sil01^ g>^l ?fe DRAM g SRAM g-Xl!2J g7l/^7| §^101 E 42J 
EhOiaai 7|£S orOl #A||S| gSSLr. STcl, DRAM §» (140)1 >!3^or71 ?|«J- *' 2'0ilOI^ 4!S 

(^)7h ^#t1EiaErI2 7FgorAK 01 UH, Cf€ OiiaEI gxllOll CHEufe S 2' Oil 01 § ^2lS HI^ 
8 #EHS SXISD. OIEISJ- 7Kg &KHIA1, §{7| §SH ^SorS Crglh ifD. 7i D JjE EHxl 2"0ilO|^ d 
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2 (CLE)^I- S3 S^ EilUOflAi S3 SH)I aiUS SORT OH BB^ Sfl (l/Oi) (i=0~7)M !*H SNDi 
ESI^: (RA)?}- DRAM §« (140)011 XHSSD, 3 OSW, 1 OiEai^ (CA)7|- S7I 2I01IOIM t!s f— ) 

21 s^-si-oi soiai ags* a/one aussa. ±^ °-zk± hz* (tREA)oi ss^ wi 
aa *i oiaiois^Ei ««s eiioiei (oouT)^h oiEai±/aoiEi hi± (120)011 s^^i s^^ (i/oi) 

m s?! ejimoi^ <ys (Ji^)on ^?ieioi dh)I3£S£aiiai (ioo)ihi sis (i20)s sbs 

a. ^°HE EHxl SJOflOlg A|H (CLEPf S3 ShOI aiHOUl S3 S<? ai*)S SOIB UH «?| §3 

01 BSSQ. 

SBi* ohCHlAi , *?| g^l £3drS QS» BQ. ?i°HE EHxl SOflOlg £|2 (CLE)?**! S 
HttTO (tCLEP)OI 3 * DAI S3 S^ ailOilAi S3 UhOI SIPS SOW IOL 21 
(l/0i)Ji=0~7)g BM tS OlEai^ (RA)7h SISSCK 3 DSDi!, g OiEdl^ (CA)?|- *±7\ °!NQiB £! 

2 ( WK )2J S°-mOI SOIAI Bfie? SB (l/0i)8 SoH Ql«, t±?\ SJOIIOIM £»2 ( ^)Oii 
571 S QI0IE1 (DIN)^bH^ (120)01 SBS LilOlEi Sge* SI (l/0i)g S^EIEM, H^JTil S^S 
CilOIEI^ 01 «OHM IT B3S MOIS aOIS (late write) »*|W H>Bh DilHEl 1 CHEllOltHI WSSQ. 

E 4011 SIMAL H »fg(H| [[fg ujE °IE1HI0I± DRAM 9! SRAM AC IDa-DIEiS BB!*I2! 

DRAM g SRAM S»B2| AC ^2 D}EHl|E12f blJUohOI Sa«3, Crg2j BQ. 

[I 1] 



71 £ DRAM 


tCAC 


tHPC 


tDOH 


tRP 


N 1 -DRAM 


tREA 


tRC(tWC) 


tRHZ 


tCLEP 


^ 5. 


15ns 


25(25)ns 


15ns 


30ns 



(NI-DRAM:yj= °!E1E||0|^ DRAM) 
[I 2] 



71 £ SRAM 


tACCB 


tCLK 


tOHZ 


tAS/tAH 


tACC2 


N 1 -SRAM 


tREA 


tRC(ttfC) 


tRHZ 


tAS/tAH 


tACC 


. ^ E 


15ns 


25(25)ns 


15ns 


20/Ons 


100ns 



(NI-SRAM:yjH eiHHIQI^ SRAM) 

B ^SOfl WE ^— ejEluilOl^ SRAM g7|/^7| ^3 ejAI E 4°J gS* ErOlgECHI CUBh *t»E| 

EH, 3221 £2£ 3B1HS ^&FSQ. BAI tfg*h HKHI [l}SS, tfE °!EiSitO|^ DRAM/SRAM SM2| ffi 

?l §3 S : ^7I ^3^- i!2i ^ : )1 OieuFOI OIISCH, §171 e!01|OIM i!H O 1 ^) 

?\ s3^. [IH-B7I ^3QI ^tSEIH, ^71 SIOilOlM ^2 ( ^)?\ M3^ Itfl ^71 .§ 3*01 ^tSSD. 

S7\ ?i°HE EHxl eiQilOlM 5! (CLS)2f fe^l °JCHIOIM 51 (^OOI DRAM t« OlEEil 

^ S (^ vs ) SI § OiEai^: ^SS« S ( c -^ s ) CH^IOll Arggg &A12J gg^S^EI B ^ 

aa. nan, otEai±2i- diioie^i- sst^ Emm mn xnsa^i uhschl g^i ^3-ai 
saw oiEai^oii coa a«a qioiei^ ^^rh oiEai^sj awim #moi »b 4= aa. 
01 s tmzm *\zim. hui ^ oiEai^ lh^s oiEai^)= ejEiaioi^ 

DRAM &x|£J LH¥Oil SI5EID1 01 tfOKHI 5T B3H W^S ?rSE1M OlgorOI £5£EIH, ^71 ?rgE1S 

^71 g{7| QJDilOlM ^2 (^)Oil Si^HAI tfE oiEHOI^ DRAM 5flS| aE^IAI 9159 

E EHxl QjOilOlM d2 (CLE) SI S7| £)0flOIM 22 ( Kg )M Olg^hOt 4 SACK 0J3CH, gfi.^ 

S! DRAM §x|2J ROR a^dlAI (/RAS only refresh)- ?1°HE EHxl °!0ilOIM >JS (CLE)g Olgo^OI ^tS 
El CH, CBR a^MAI (/CAS before /RAS refresh)^ ^°HE EHxl 2101IOIM (CLE) a S?| oiQilOlM 

Aj2 ( T ^)M OlSohO] ^*"£!CK 

^1 BE eiEiffllOl^ SRAM 3X1 0| £ha6Ktt, »7| SOIIOIg i!2 (" HE )5 g&sje! SRAM gflSJ 
t«^M DIEai^ ?rSE12J bH^S CHEai^ «|Oju r ~ ^2 (^) S ^ £!0ilO|g d2 ( <)l£ ) 

SAi MSSQ. O03CH- i!2 ( A N)^ ffgfiW UH bH^S OiE&il^ ?r^E1^ ^71 CHEEil^l OlgohOI 
LH^^S ^^oj OiEEIl^l ^oHJ, Aj2 (*°^)7f- S^S 8X11 W tfE 2!E1B0I^ SRAM 

s«2j miaa i oieiiois^ei quoiei^ ciioiei (i/oos mn mbd, s ^ssj 

yiE ejEiiaioi^ sram sxi^ j^hoii gxi s^ei^ oiem^m ^ ^a«ns oiEai^i tH^s 

DiEdl^SAI AFgti-Q. 

B ifSOII CP-M aE^ MEHAI DllSa §x|7h M^E^EHS E 5011 EAIE1CH ^Soh 
71 EK)iaSE3r E 6011 EAIEIOi HQ. OI»K E 6M 7I£S *KN B7I S?H3I ^A|« tfgg 

Q. 

E 51 giehS, Si (l/Oi) (l«0~7)§ SuB B^l §3^ Wa^, ^ D JE (00h)7F ?i 

SHE aiXI^EI (210)011 3^EIH, 3^3^S B CHEdl^ (A0-A7) ^ 101X1 (fl) OiEdl^ 
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A17~A23)0| V-tfiH EHxl (212) S X-bHiH EHxl (214)0)1 2R 3 DSW, B7I 731 CH S3 

(2i6)2j xhchoii c&a flSBis! h?i §3 », ioiai mm asm aois tssj dusei anon xiss a 

OlEi^h EH £| ^ S**)OI ^tSElE^ aip/Hixi ajh < R '3)fe 4g AI3 SST (MB MS, ^ ION) S 

3 s° ass sxisd. qioh, dm diieei sag a^i/^i *t»w swai, bes bzhai 

WI 2 El HlflBISP- (=, yjE^ 1EHAI M2EI S»0|| CHSm= fi SI01IOIM (-^)7f S3 
S^ E0I1OIIAI S3 mOI BHDS SOIttD). 

DM MSEI §*|2J Si3|/^| 53K)| SSH3 ujc^ 1EHAJ DIIEEI &^oW\ S ejOllOlM 

d5 ( Ct: )^ DAI uHDI-SS SOU 7 FA) 3, °Vc| ggg 321 gg£J »H£3 5H°HE (OOh), § CHE 

a mm cheei^i- ^sse bxi±ei (210), v-aia ehxi (212), heih x-mih ehxi (2i4)oii zt 
21 asrao. ona, x-ma ehxi (2U)m ehxieioi sj@ 01321 bioixi oie&ii^= x-ma ehxi (2iB)s 

2ITEID1, dim £|S (220)= X-tHitl EHxIl (214, 218)01l EHxl*! 01E£1I±10| XI 2) Cfl* 

1 uijHwm, aim bjZ@ai (hit/miss)i B^eso. 3 oiEai^ioi Hflttfl UEH.H = , 0111 m 

3, S3 fttOI M^2i H± (HIT/MISS)CHI SBfttOL 8PI filOt S3 (216)£ *jXH aqg X-fcflffl EH 
XI (214)011 BHxia CHEStl^Oll 5SS S*l §3"0I 4t»EIAj S*E« HOItHIh WiaCH, X-EEI Q3Q 
(222)71- H?| 3 01 S3 (216)011 2|«AI □ All 01 MS D. 01*, 012011 4*t!S SXI gSHHI CO-Bh BIOIH bH 
a £l£ (224)011 EHxl*! U0IE1S «?| M\D\ S3 (216)21 HOOD C&a SS^I 31 (l/0i)g #oH 
(120)S Sa^Q. 

oiEi^ bct ergon rosa, oi^oii ej^s itiioixi (a) oiEa±a- sxb ewg mom m) otEai^i- 

SSST UH £i^°J S3 (^*1I3£S, S-AI 53)01 4**5 Q XI OlSOii Ejq*! 101X1 CHE 

91^011 CH^ol-DI HI 01 XI bHa tIS (224)01l EHxIS EHOIH^flO fi^EI^ ffl?| S3 k 2J QI0IE1SA1 2|^ 
S i^SQh E 601IAi ^ ^ a^OL ^^l §301l mRtl Al^ (tC) (OIIM §3, lOOns)^ OI32J 
^^1 §3011 AI2J- (tR) (0111 10^s)SD f a k D. UBiHS, f u w OF2 A|^ q S oflSEI S 

xl ^^'ti- bH^ (SRAM, DRAM, h:CH^ MEHAI D1ISEI S tfE^ HEHAI DllEEI^h 3111 )M Ahg^r 4 
Si^l UH^OIL §g °'E«0|^ S^Oil [LfEF D1IEEI SxlM2J Bl^ Ahg 2HOI tf^SD. 

E ?e ^oh3 , a «^oj QFa ^ Al Ml CHI LCfE Al^@|21 ^^01 M^E ^EHS EAIEICH 2iQ. DfOIB 
S^SAilAI (300)^ OHEEI (310)1 Jtltfl-DL 01IEEI SS1E1 (310)^ Oil SHI &X|2J g 

3# aiCHo^l A1ICH 5! OiEEll^ dsii VSCIO. ^1 DIIEEI (310)011^ OiE 

a^i ^i^l ?lti" OlEEHI^ bH^ (320), QIOIEil 2^^l QIOIE1 tH^ (330) HEIH BICH 2- 
Sii SB^PI MO\ tt\± (340prS^SD. iS, ^1 bH^l (320, 330, 340 ) CHI ^ ^E^ 1EH 
Al DIIEEI &X| (350)EfSRAM »» (360)^ 3S 31EICH SQ. OlEISt LHgHS^Ei W 4= SiSOL ^ 
WIS El §xl^ e^'^- ojEliHIOl^ ^1 ?>^D. ^^13 2S, tfE^ 1EHAI OilEEl Sxl (350)^ SRW4 
S-Xl (360) Eh S^t!- bH^l (320, 330, 340)011 3S 21EIE^ SRAM 2JE1S1I0|^ ^ (CHEEll^ 5!2F 
DflOIEI SOI MEI£! 2!EinilOI^ ^)1 S£D. Oil °mt[~ B S UH^OI E 8011 EAIEICH SO. 

E 81 S^IS, yjE^ 1 EH Al 01ISEI S k x|2J M S HH10I SRAM 48-5! PB6A M9\X\ BIS2I- HliHEIOl 
aCK S= 01IEEI &XI101I ^l^oi DIIEEI £31! XII SI 1 312J E!!0| tfE^ 1EHAI DIIEEI 
Sxl (350) S SRAM Sxl (360)011 E^'D. fe^l A1I 1 3M2J Sis QiEEil^l ^Off 0|^ DIESIS 
E!l (A0-A16), Ql 01 El 9 BTOHOIfe SJil^ Ell (1/01-1/016), 27H2J S^j gsf 3 (VCC), 2?H21 S 

ai sarjE! (vss) zieih 6;h2i ^ ai ^, CH^hs djisei &xii s^opi s aoi si 

(CS2, 2! Oil 01 M S ( OE ), °i Oil 01^ S ( Wii ), uh^l HWIS2J LilOID bISll 2 E -ij 

S (^ B ) S ^?| UF0IS2J D0OIE11 fl E -!ju^ S ( T -^)l SttTtCf. 

E 8011 EAIS UI-EF ^OL tfE^ 1EHAI DIIEEI Sxl (350)0fl5»- «1 2 2?H2J J\ 

S10I aSSD. Ql\ M 2 H12| Sis SRAM g"X|2j HI31 SI (N.C)lh CHi^fE^ HHsEICH, 
□ llh DIIEEI &XI1J350, 360)01 OlEM^r, QilOlEi S HI 01 bH^lOll SW^S S1SD. ^, 

aP/UITO S (ready/±!i^) (Ji£±?)0| SRAM §x| (360)2J 1H S (N.C)Ofl ^Ixl^hE^ 3EIH ShESIIOl EIS 

S ( M, )OI SRAMS-xl (360)21 6H 3 (N.C)tHI ^IxIuFES bH^EICH SiQh. TIICCT, tbE^ 1EHAI DilSEI 
Sxl (350)^ CHE£1I± SI (A17, A18)§ Li itmCB, SRAM S h x| (360)2J 3D SI 3E SI (N.C)W ^ 

S*c)oicf UH§£,0i £ 8S¥Ei ^ 4 ^ 50L 48;h21 ^ m s UDiXI yisi^. 1 SI 

a «^o| u| E ^ 1EHAI DIIEEI SIS 3§ ?1°HE i»±l# 2i^h^SM| 10IAI 

ES3S3, M§ ^71, S ^71 S ^^1 SA1/XH7H §31 ^t»^ ^ SQ. 0111 13, DS2J & 3CHI E 
Al^i U1-E1 IH3I, ?1°HE d2 80h' (FF hexadecimal)^ EJf^ SOU S!?eia. tfE^ 1EHAI DIIEEI S 
XI ^ g?\ ?1°HS1 ei^ieKH iHIOIAI ^SHIS §31 ^t> H t.O. O^WIS, ^°HE dsi TFh", 
'60h\ 'BOh/DOh's uic^ =EHA| DIIEEI Elfi' S3, ^71 §3 HEIol ^71 SAIAH^H § 

31 ^t»^WI ti-D. oj^oi 2^, PIS SESA1 =301 ^t5SD. 



16-5 



^2001-0076518 



IS. 3] 



W% 2E 




391 i mm 


M 2 Mom 










FFh 




101 XI §2v 


80h 




471 gsf 


60h 


DOh 




BOh/DOh 





£2*' bBI- §1 °iEiIHI0l^ yjE* MEHAt Oil SB! g*|°| SPI/iSag/gs 

±7i §^M0I E 9a LHAI E 9cBJ EH3|°!E11 7|££ oKM #/dlffl flSBQ. 

§ 2 E -3 (^1)^ ^ sroi ammiAi s° aais aoitra im ^e^ §ehai diisei 

&x|7r flajSD. 3 Q-gOil, E 9a0il EAIS Um §01, ?i2iE efflSOl 0)EM^ SI (Ai)l 

sti worn oiEa^e!?raa. oin, aa/uixi £2 ( R/B )= ass behai wisei g«2i hji g 

s» SI** ±X\ AI2f (tR)g^ S*| *K)I MS! MAI ^3 3HS SOIBQ. m HOI 

ai mid ss= 4^1 a^i aizf AjEH^^oj q| I2E | Mm ^ Ei QflioiEiM zkbkk fflflthD. n% 

n EH«B DII0IEi= °!QilOIM ^2 ( <>iZ )(Hl ^^|E|Oi age? £!1 (l/0i)S 2|« (OtlgjCH, Dil 
OlEi Hi^Oil SIS nisei 3 §iE1)g tqga. 

E 9bl SSshS, § ^2 SK)I El S OH A1 MHS SQl^ 0101 01 EM 

£ ^i°HE (AAh) QIOIHOII SJSH S^rAI 3fe $m *03EI = ?i°HE)> 

AlEIg QD0IE1 3H5HE <80h), ^/S CHEM± (ADD) 3E!H g@2J QII0IE1 (DinR £a!*|£S 
SQ._E30il EAIS Um STOL AlEIg Oil 01 El a^ ?i D JjE (80h) g CHOI El (Din)~ "71 °]0ilO|f &! 

H (WK)oj S^-^I-OI^OIAI B*§? 3# (l/Qi)l SSH a^tlH, ^°HE (AAh) SK OtEEfl^ (ADD)=; 

eiOilOlM d2 ( W| : )°J smi-s^ SOIAl OIEM^ Si (A 1)1 a^EIQ. 01 mq/hiai 
Aj^ (H/H) 7 |. ^go| ^^3|h A|Zj . (tPROB) aifflS SAI^jOil [O-EF MSEI 31011 CH*I 

^ §5j oi ^^3|h g^j-Qi ^tSSQ. E^CHI EAIS tiFSF ^OL ESZllS §^0| 4^tSS ^ Si^ 3 
(1/00)1 g^£l^ E^ E^ZIS ^'EHM ^E|^ MBO i!2^A| AI-gSQ. 

SRAM S"X|2f bH^Oil 3S.S . BES MEHAI Oil E El g*|2j g^ E^Hi" ^^21- 

^rAI^, E 9cM S^l-S, ^I.ejOilOlM ai^ (^l)Ej tY& CHI All ?|^^S uFOj QDI DiEM^ ?f°H 
E (AAh) (M^g Oil 01 El Oil 2J$H SSffl ^ g^M SAIo^l ?J^H Xil^SLI^ ?1°HE) ^' 

OiEM^^h g^EIH, ^1 SJOJOIg Ajs: ( WiSjoj qh^s ^|^o^ § ra M s jy|g ^dhc 

(60h) si m^m ^°he (DOh)^f a^sia. 01^, aici/uiAi (^)^ r 

AIZH (tBERS) g^ S^l ^ EimS °AlijOil CDEh ^7| g^0| ^tS^!Q. 4:71 gSfOI 
^>tS£! ^ ag^ B (1/00)1 f^i #^E|^ aihc E^ IIS &E|^ 

Ai AFgSQ. 



blfSr Al^gjOil XilgEI^ WISEI SxlM€ §^t^ °'EillOI^ ^ (Dj|# 13, tfE^ 1EH 
AI DilSEI SXI21 eiEHOI^ ^ E~ SRAM S«2J eiEliHIOl^ g-^DOil CCFEf §3j§KS ggy 5! HH 
"1 ^CK OIS^I, DilSEI S*X| M= bH^lOII 3"S 21&IDI. 3 1^ DF0|H^ = ^A1I A1 

(E^, edB^i^j wioi^she aa, ciuhoi^ioi *msi soil w» e)oii mu 
i uncoil wi h ei ™nmm s-afoi^ sh?iakhi ^01 mumu. 

(57) &?£j 2!?f 

1. 2Hg QilSEI *j g; 

4^1 ?ny sqAH^ OilEEl SI ^HI*J- SH5IAIM StrtftL 

^1 15IAIS ^1 ?HS ^A-il^r DilSEI g§ S^IOII 271^^^ 31§ r ^ m> 7H°J 5111 ^^| 
D); 

i\m 5!M^ as °^aii^ DiisEi s a^isj^s ^7i a =snis g ?i^ ^eai n 

SEIQil DilSEI J\^mm MStiH, &?\ ^ 21 ^zjs g *,«k S uhsai DOS 

EI2J CHgo^ ?|x|(HI HH s El ^ BTEffll DilSEI Sfl . 

2. at i vn sioiAi, - ~ - - 
27i^e^ ^7i a =Lsna m m^-s ihisei s»s yis^ iehai diisei s-xii 
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&aai miaa sa. 

3. 1 2 *HHI SICHAI, 

271 ?«S ^Afl^ DilSEI- OQIUSj HS'SMIi: Dta£l S! ^EH^l aw± DUSEIM &E 
SI OiieEl SM. 

•TO 4. Ail 3 VOI SJOiAi, 

27i sa ?H o| oiEai^ s liioieii erowopi ?i?j- ag^ si, as as si, sxi ssr 

51, S7I 2I0HOIS 5!, S SJOilOlM a, ^SSE EHS e!HOIS S, OiEM^ EHxl SiOilOlM EL nE|H 

2! wi oi m Em st»h= &s.m msei s». 

Ail 4 WB 2J01AL 

27i m esa miHEi^ 

tSUI- 115 WIS EPROM ^MM Q1ISEI 3 OiaiOlO-; 
45 OiEM^S BTO«OI£ Ail 1 EHxl 5|£2h 

271 Ail 1 EHxl fl^S^EI 45 OiEEil^Ofl 291 45# § 301E t\Lm & E Att= 45 2 

a^, aie_h£i Q0I [ H guh^ mmm *is-s qioieim an. n^?ii s^s moiai EHxmfe sooixi mm 
27i ah i ehxi asn ehxi& 27 1 *» oiEsii^M gown sAi^as »s*e All 2 EHxl slSSth; 

271 Ail 1 SI Ail 2 EHxl £|£MOil ^ EHxl*! 45 OiEai^H gTOHBOIil, 271 4S CHEfll^MOl Hx| 

§fe xi 2j o\^m Hun§fe Him ag si; 

27i aim tis2j d-soii ci>Bh 27i g 2*4 sssi »ioms ^71 Aiioi g.*\m sttsy= » 

£fl Oil E E| §x|. 

6. Ail 5 MM SiOIAI, 

^ OiE&il^Dii SBfttOI 271 § S^g ^ 2 E -^ 5IS 

a^, AiEHg « MOi | [Hg§^ 271 fill 01 XI fchiy .SSW EHxl*) DO 01 El S ^ 

s stitfe &aa miaai g-xi. 

g^tr V. Ail 6 * h Dtl SJOiAi, 

271 S^7i AilOi 271 45 CHEEil^MOl AIS SJxIiT till 271 HIJ3 ffl.33*E1 Aj^Qji §g 

SUM 271 43 2^ t| If HIS«»AI?IDI, 3 §21- 271 HilOIAI Biffl ilSOil "SJS> H7I ^ 2101 271 
SilOIAI bHItj SI SOII EHxIE! QI0IE17I- 271 ^BS WoH M^£l^ ISEa-DjaEI Sxl. 

8. All 5 ^Oil SiOiAi, 

271 Ail 1 S Ail 2 EHxl fl^M^ ^I^M BIXI^EIS .SS»^ ^El Oil E El &X| . 

iW*>9. 4:71 S! *^31S 7h^*> ■ ^Ex-|| OilEEj g g; 

271 ^ ?l^2 SJ-axll Oil E El ^hlltl- EH 71 AIM StJthEl, 

271 171 Al^ 271 g# 21^ §x|(HI S7|S)^S 915h~ 7H^J 7FAICHJ 

271 ^HB] 3fH Ail 1 All 2 SMM St^l-EL 271 Ail 1 H§2J Eigs a EH 

?ne 2HA||^ DilEEl S! S7R£g 4:7i SI 7^^ M ?l^ h 2 ^Ex-il (HIE El Oil SW^^S 

wis ei y\^mm mgzm, 27 1 ah i umbi 271 ^eh^i ?«s o ^aii^ wieei^ agshs 

5!2j ?|xlOil UHBEIDI, 

271 Ail 2D^2J SMS 271 ^EH^i ^Ail^ DilEEl Oil AhgEIAI M ?l^ h 2 ^EXil DilEE|2J 7| 

oil Ail^OI, 27I Ail 2 HI^I Si 271 ^EH^I a.S ^Ail^ QilEE|2J A|-g£|AI S£| 
?lx|Oil UHltl^ BfEa DilEEl §x|. 

10. ah 9 %m sioiAi, 

271 S7|^og o, e £ 3|h g bh£*|| DilEEl §xl~ tfE^ PEHAI DilEEl Sxll 

BhSa DilEEl S«. 

11. Ail 9 WI SlCHAi, 

271 Ail 1 OiEai^ S§, S3 SSf !!t, SAI SS # g 5!, m 

^ eioiioig s, 3eih ^71 eioiioi^ a# stree si-aai diieei sxi. 
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SBfQa 




est P\- 
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Ai 



l/0i h 



r/b r 



BSh ><Din N>-Ctr, U* 



Sequential Data 
Input Command 



1/0=0 Successful Program 
1/0=1 error in Program 
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